Abstract. Monitoring retention of people living with HIV (PLHIV) in the HIV care and treatment cascade is essential to guide program strategy and evaluate progress toward globally-endorsed 90-90-90 targets (i.e., 90% of PLHIV diagnosed, 81% on sustained antiretroviral therapy (ART), and 73% virally suppressed). We describe national retention from diagnosis throughout the cascade for patients receiving HIV services in Haiti during 1985-2015, with a focus on those receiving HIV services during 2008-2015. Among the 266,256 newly diagnosed PLHIV during 1985-2015, 49% were linked-to-care, 30% started ART, and 18% were retained on ART by the time of database closure. Similarly, among the 192,187 newly diagnosed HIV-positive patients during 2008-2015, 50% were linked to care, 31% started ART, and 19% were retained on ART by the time of database closure. Most patients (90-92%) at all cascade steps were adults (³ 15 years old), among whom the majority (60-61%) were female. During 2008-2015, outcomes varied significantly across 42 administrative districts (arrondissements) of residence; cumulative linkage-to-care ranged from 23% to 69%, cumulative ART initiation among care enrollees ranged from 2% to 80%, and cumulative ART retention among ART enrollees ranged from 30% to 88%. Compared with adults, children had lower cumulative incidence of ART initiation among care enrollees (64% versus 47%) and lower cumulative retention among ART enrollees (64% versus 50%). Cumulative linkage-to-care was low and should be prioritized for improvement. Variations in outcomes by arrondissement and between adults and children require further investigation and programmatic response.
INTRODUCTION
Haiti has a population of about 11 million people, including 150,000 people living with HIV (PLHIV) and outside of subSaharan Africa, it is one of the countries worst affected by the global HIV pandemic.
1 Despite having significant resource limitations and being ranked 163rd out of 186 countries on the Human Development Index, 2 with only about 2.5 doctors per 10,000 population, 3 Haiti has often led the global HIV pandemic response among low-and middle-income countries (LMIC). 4 For example, a 2005 report of successful outcomes for the first 1,004 patients receiving antiretroviral therapy (ART) in Port-au-Prince served as a demonstration project that providing ART for PLHIV in resource-constrained settings could be feasible and effective. In addition, in 2010, Haiti was the first country to show that earlier ART initiation at CD4 < 350 cells/mL resulted in superior treatment outcomes compared with delaying ART until CD4 fell to £ 200 cells/mL. 5, 6 Despite political instability 7 and natural disasters, 8 by 2016, Haiti had enrolled more than 70,000 PLHIV on ART, which is an important global health achievement. 1 To facilitate continued scale-up of high-quality care nationwide, in 2008, the Ministry of Health (MOH), with support from the Centers for Disease Control and Prevention (CDC), the National Alliance of State and Territorial AIDS Directors, and other partners initiated a project to create a nationally representative, longitudinal, patient monitoring system. 9 This national monitoring system is called the haitian active longitudinal tracking of HIV system, with the French acronym being SALVH. Formerly SALVH was known as the HIV/AIDS surveillance system. 9 SALVH captures patient-level data throughout the clinical care continuum from the point of HIV diagnosis onward. 9 In this initial descriptive analysis of SALVH data, we aim to describe 1) key historical components of Haiti's HIV testing, care, and treatment programs and 2) the HIV care and treatment cascade from diagnosis through retention on ART, stratified by key covariates including age group, sex, year of service uptake, and arrondissement of residence. Prior peerreviewed publications of the HIV care continuum in Haiti have been limited to individual implementing partners, which were often affiliated with universities in the United States and may have had higher per-patient fiscal and human resources to invest in services. 5, 6, [10] [11] [12] In contrast, SALVH provides nationally representative HIV care continuum data. Therefore, lessons learned from this analysis can inform national strategy as Haiti aims to reach globally endorsed 90-90-90 targets (90% of PLHIV diagnosed, 90% of those diagnosed on sustained ART, and 90% of those on sustained ART with viral suppression) before 2020. 16 December 2010 to November 2013, December 2013 to June 2016, and July 2016 to present. 17, 18 During these phases, ART eligibility guidelines have become increasingly inclusive (Table 1 ). For example, CD4 thresholds of ART eligibility for adults living with HIV increased from £ 200/mL in phase 1, to £ 350/mL in phase 2, £ 500/mL in phase 3, and test-and-start (i.e., universal ART eligibility) 19 in phase 4. In addition, since 2012, all HIVpositive pregnant women have been eligible for life-long ART through the prevention of mother-to-child transmission program Option B+ (referred to as Option B+ in this article). 20 Similarly, CD4%, CD4 count, and age criteria for ART eligibility have become more inclusive for children over time (Table 1) .
For HIV-positive patients newly registering for care and determined to be initially ART ineligible, biannual clinic visits and CD4 monitoring have been recommended since the start of Haiti's HIV treatment program. At ART initiation, monthly for 3 months, and then quarterly, patients attend clinician checkups during which standardized MOH-recommended records are completed. Most patients collect medications monthly from clinic pharmacies. For all patients late for monthly ART pick-up appointments, text messaging followed by telephonic tracing and, if necessary, home visits are recommended, but resource-limitations have limited coverage of these activities.
Study design and population. This was an observational cohort study analyzing patient-level data in SALVH. 9 SALVH is a uniquely comprehensive patient monitoring system that links patient-level data, captured at the time of HIV diagnosis, with corresponding electronic medical records (EMRs) 21 maintained at health facilities providing HIV care and treatment services. 9 At both the HIV testing locations and treatment facilities, trained data clerks prospectively enter patient data into electronic systems with real-time consistency and acceptable value range checks helping to maintain data quality. By June 2016, patient data from 224 testing and treatment facilities were available for analysis, representing approximately 90% of public HIV service providers, including 100% of the United States government-funded care providers in the country. Since 2014, data captured in electronic systems at HIV testing locations and treatment facilities have been routinely transferred to a central data warehouse, comanaged by MOH and other stakeholders, for further quality checks, dataset concatenation, deduplication, and data management. 9 For this analysis, all adult and pediatric medical records in SALVH were eligible for analysis of the care and treatment continuum from HIV diagnosis onward to allow fuller description of Haiti's HIV epidemic response. However, because more recent data collected since 2008 8 are of higher relevance to current program strategy, when analyzing outcome determinants following HIV diagnosis, care enrolment, and ART initiation, respectively, the analysis is restricted to those newly HIV diagnosed, newly enrolled in care, and newly starting ART since 2008. For these recent new patients, the HIV care and treatment cascades are stratified by age, gender, year of service uptake, and arrondissement of residence. Facilitylevel databases were closed for analysis by June 2016; 198 (88%) of 224 site-level databases, representing 86% of patients were closed in the first 6 months of 2016.
Clinical care cascade outcomes. Outcomes of each of the following three key cascade steps were evaluated: 1) from diagnosis to enrollment in care, 2) from enrollment in care to ART initiation, and 3) from ART initiation onward. Enrollment in care was defined as the first evidence of care registration at a health facility, co-trimoxazole prescription, or CD4 testing. Loss to follow-up (LTFU) at any stage along the care continuum was defined as no contact with HIV clinical services in the 12 months preceding the time point the database was closed for this analysis (referred to as database closure in this article). As previously reported, the SALVH system complies with CDC recommendations for reducing the number of duplicate case reports to the system under 5%. 9 The outcomes of interest following HIV diagnosis were as follows: 1) documented death before care enrollment, 2) LTFU before care enrollment, 3) enrollment in care, and 4) retention in the cascade step, which represents a category of patients who have been diagnosed with HIV in the 12 months before database closure, received their result, and referred to a healthcare facility, but have not yet reached the healthcare facility.
The outcomes of interest following HIV care enrollment were as follows: 1) documented death before ART start, 2) LTFU before ART start, 3) ART initiation, and 4) retention in pre-ART care (i.e., alive and in pre-ART care at the time of database closure).
The outcomes of interest following ART initiation were documented death, LTFU, and overall cumulative retention (i.e., alive and on ART at the time of database closure).
Stratification variables. HIV care and treatment cascades were stratified by age, gender, year of HIV service uptake, and arrondissement of residence (with arrondissement being the second subnational administrative level in Haiti, similar to a "district" in other countries). The arrondissements used in this analysis are the same as those used by MOH and president's emergency plan for AIDS relief (PEPFAR) in planning annual Country Operational Plans. When comparing cascade step outcomes between annual cohorts, only patients who started each cascade step more than 12 months before database closure were included so that all patients in the analysis had the potential to meet the LTFU definition. Patients < 15 years of age were considered children while patients ³ 15 years of age were considered adults for this report. 22 Analytic methods. Data were analyzed using the STATA 13 (StataCorp, Stata Statistical Software, Release 13, College Station, TX).
Patients with missing date of HIV diagnosis (N = 7) were excluded from the analysis. Among patients included in the analysis, complete data were available for time-to-event analysis (i.e., complete data on the date services began and date of outcome were available). Missing data for the stratification variables are described and the cascade analysis restricted to those patients where the data needed for disaggregation were present. This was a descriptive analysis with continuous variables summarized with medians and interquartile ranges (IQR) and categorical variables summarized using frequencies and percentages.
Ethics approval. Use of routine anonymized data for this study was approved by the Haitian National Ethics Committee and was designated as nonresearch by the Center for Global Health at the CDC.
RESULTS
Program history. Overall, following deduplication, 266,256 patients with recorded dates of HIV diagnosis were captured in the SALVH system. Among these newly diagnosed HIVpositive patients, 131,542 (49%) were subsequently documented to enroll in HIV care, while 78,917 (30%) started ART.
The earliest documented HIV diagnosis in SALVH was in 1985, which is 2 years after the first AIDS patient was reported from Haiti in 1983. The earliest care enrollment and ART en- Baseline cohort characteristics. Among the 266,256 patients at HIV diagnosis, 80% had available age data and 96% data on gender. Table 2 ). Among adults, 61% were female and median age was 33 (IQR 26-41). Among children, 52% were female and median age was < 1 year (IQR 0-3).
Among the 131,542 care enrollees, 84% had age data and 99% had gender data. Among patients with age data available, 100,456 (90%) were adults and 10,662 (10%) were children ( Table 2) . Among adults, 61% were female, median age was 34 (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) , and median CD4 count was 343/mL (IQR 162-555). Among children, 51% were female, median age < 1 year (IQR 0-4), and median CD4 count was 601 (IQR 300-979).
Among the 78,917 ART enrollees, 86% had age data and 99% gender data. Among patients with age data available, 62,346 (92%) were adults and 5,181 (8%) were children ( Table 2) . Among adults, 62% were female, median age was 35 (IQR 27-43), and median CD4 count was 234/mL (IQR 110-353). Among children, 51% were female, median age was 2 (IQR 0-7), and median CD4 count was 392/mL (IQR 187-756).
National HIV care and treatment cascades. Among the 266,256 patients diagnosed HIV-positive during 1985-2015, 49% were linked-to-care, 2% were documented to have died before linkage-to-care, 43% were LTFU before linkage-tocare, and 5% were retained in the cascade step, by the time of database closure (Figure 2) . Among the 131,542 care enrollees, 60% had started ART, 6% died during pre-ART care, 27% were LTFU during pre-ART care, and 7% were alive in pre-ART care by database closure. Among the 78,917 ART enrollees, 10% had died, 29% were LTFU, and 60% were retained on ART by database closure. National cascade outcomes for the 192,187 (72%) of 266,256 patients diagnosed HIV-positive since 2008 were similar to those diagnosed positive during 1985-2015 (Figure 3) .
Stratification by sex, age, and year of service uptake. Linkage-to-care following HIV diagnosis was similar between males (53%) and females (52%) diagnosed during 2008-2015 (Figure 4) . Similarly, the percentage of care enrollees starting ART by database closure was similar between males (61%) RETENTION THROUGHOUT THE HIV CARE AND TREATMENT CASCADE and females (63%), and the percentage of ART enrollees retained on ART was similar between males (61%) and females (62%). However, there were cascade outcome differences between adults and children (Figure 4) . During 2008-2015, although linkage-to-care was similar for adults (53%) and children (58%), the percentage of care enrollees who started ART by database closure was lower among children than adults (47% versus 64%), and the percentage of ART enrollees retained at database closure was lower among children than adults (50% versus 64%).
Among patients diagnosed more than 12 months before database closure, linkage-to-care by time of database closure was lower for those diagnosed more recently than those diagnosed in 2008 ( Figure 5A ). However, the proportion of care enrollees starting ART by database closure was higher in recent years compared with 2008; 70% of care enrollees in 2015 versus 55% of 2008 care enrollees had started ART by database closure ( Figure 5B ). More recent ART enrollees were more likely to be retained on ART by time of database closure than 2008 ART enrollees ( Figure 5C ).
Stratification by arrondissement of residence at diagnosis. Figure 6A and B show that about 80% of new HIV diagnoses and new care enrollees since 2008 were among residents of 16 (38%) of 42 arrondissements. Figure 6C shows that about 80% of ART enrollees were among residents of 14 (33%) of 42 arrondissements. The largest arrondissement (Port au Prince), which is home to about 24% of Haiti's total population, accounted for 34% of new HIV diagnoses, 36% of care enrollments, and 39% of ART enrollments. Figure 7 shows that outcomes following HIV diagnosis, care enrollment, and ART enrollment varied by arrondissement. In Overall, linkage-to-care success by the time of database closure ranged from 23% to 69% across arrondissements. Figure 7B shows the 7 (17%) of 42 arrondissements 
DISCUSSION
Few monitoring systems in LMIC are able to capture longitudinal patient-level data from the time of HIV diagnosis through retention on ART and none, to our knowledge, are able to capture these data for ³ 90% of PLHIV accessing HIV services nationally. 23 Therefore, this first comprehensive description of Haiti's HIV care and treatment cascade using the SALVH system, covering 30 years of epidemic response, and representing over 200,000 patients, is unique and has several important findings that can inform national strategy for reaching 90-90-90 targets.
These data show the successes of the national HIV response and help to illustrate the importance of the national commitment and GFATM and PEPFAR support 1 Given the strong evidence that ART reduces HIV transmission risk within serodiscordant partnerships 25 and the increases in ART coverage are associated with reductions in population-level HIV incidence, 26 the sustained acceleration in ART uptake since 2002-2004 has almost certainly contributed to improved epidemic control. 27, 28 Due to the 7.0 magnitude earthquake in January 2010, which resulted in an estimated 200,000 deaths, 1.5 million internally displaced persons, 29 and significant disruptions to the health system, 30 rates of new HIV diagnoses, HIV care enrollments, and ART initiations were about 25% lower in 2010 compared with 2009. While previous reports have documented the immediate postearthquake recovery in rates of service uptake in the months following the earthquake, 8, 31, 32 this report provides additional data that 1) the recovery was sustained longer term, with annual increases in rates of service uptake through the end of 2013, and 2), the postearthquake recovery efforts allowed service uptake rates during 2012-2014 to exceed pre-earthquake levels. Given the extent of the earthquake damage and uncertainty about longer term impact on HIV service uptake at the time of the earthquake, these data are encouraging for program managers and funders and can help inform HIV program response following natural disasters in other LMIC. 8 The low cumulative linkage-to-care incidence by database closure among patients diagnosed during 2008-2015 (50%) is lower than that reported from a meta-analysis of program data from sub-Saharan Africa (SSA) for newly diagnosed adult patients during 2006-2011 (59%) 23 and much lower than success reported from a research-oriented nongovernmental organization in Haiti for newly diagnosed adult patients during 2012-2014 (81%). 33 While cumulative incidence percentages are less amenable to comparison with other programs than 3-, 6-, and 12-month linkage-to-care estimates, 34 these findings suggest, similar to SSA, there is needed improvement in linkage-to-care programs nationally in Haiti.
In this analysis, the main determinants of cumulative linkage-to-care success by database closure were year of HIV diagnosis and arrondissement of residence. Those diagnosed in 2008 had better linkage-to-care success (71%) than those diagnosed during 2009-2015 (46-55%). Although this is at least partly due to the fact that recently diagnosed patients have had less time to achieve linkage than patients diagnosed in earlier years, the drop-off in cumulative linkage-to-care success percentages between patients diagnosed in 2008 and patients diagnosed during 2009-2015 warrants some attention. Further exploration of trends over time using 3-, 6-, and 12-month linkage estimates stratified by the year of diagnosis is needed. 35 The wide variation in linkage-to-care success rates by arrondissement of residence requires further investigation. Known barriers to linkage-to-care include distance from the clinic, 36 lack of friendly services for patients, 37 and overcrowded clinics, 38 and these barriers might vary by arrondissement. In addition, with about 76% of the population living on < $2.5 per day, poverty remains an important barrier to accessing health services for most PLHIV in Haiti. 39 Interventions to improve linkage-to-care include improving clinic operations to remove barriers to ART initiation 40 and ART initiation on the same day of HIV diagnosis for eligible patients. 33, 41 Targeting the 11 arrondissements with £ 40% linkage-to-care success rates with facility and service provision assessments and improvement interventions might be one approach to efficiently target resources to locations most in need of additional support. However, the £ 40% threshold was chosen as an example to indicate the approximately 25% of arrondissements with the lowest linkage-to-care cumulative incidence percentages by database closure; the MOH would need to decide on the criteria for geographic focus as well as the thresholds involved based on perceived need for programmatic change and the availability of financial and human resources. 42, 43 Investing in interventions to improve linkage-to-care could yield significant additional benefit in reducing HIV incidence. For example, in the U.S., it is estimated that 61% of new HIV transmissions are from patients with known HIV status but not linked to care. 44 Similar to a recent report from Haiti, 10 the median adult CD4 count at HIV care enrollment was quite high (343/mL, IQR 162-555) during 2008-2015, higher than the overall median CD4 count at care enrollment for four SSA countries during 2006-2011 (242-292/μL), 45 and higher than median CD4 count at care enrollment reported from a recent meta-analysis of SSA programs (about 251/μL). 46 Because more than 25% of adults enrolling in care have a CD4 count > 500/mL, this suggests Haiti could see a significant acceleration in ART enrollment with the recently adopted Treat All guidelines as patients, who are retained in pre-ART care with a CD4 > 500/mL, transition onto ART. 41, 47 However, impact of Treat All guideline adoption in July 2016 on rates of ART enrollment still needs to be evaluated.
The percentage of care enrollees during 2008-2015 who started ART by database closure (62%) is higher than reports from most SSA programs. 23 The SSA meta-analysis reported 46% retention from care enrollment to ART eligibility and 68% retention from ART eligibility to ART initiation 23 ; if we multiply these two percentage values, this suggests that only 31% of care enrollees in SSA during 2006-2011 subsequently started ART. 23 Similarly, a recent evaluation involving 390,603 HIV care enrollees from Kenya, Mozambique, Rwanda, and Tanzania reported that 30% of care enrollees during 2005-2011 started ART by database closure in 2012. 35 In this analysis, the key determinants of ART initiation following care enrollment were age (adult versus child), year of care enrollment, and arrondissement of residence. Several factors might explain poorer outcomes among children enrolling in care compared with adults. Firstly, among perinatally infected children, HIV disease progression in the absence of ART is faster than that observed for adults, with median time to death being about 2 years in children versus 11 years in adults. 48 Secondly, among children in early adolescence, rates of LTFU are known to be higher than among adults. [49] [50] [51] The adoption of the Treat All strategy in Haiti, should increase the percentage of children starting ART soon after care enrollment, which is a program priority. 19, 41, 47 The increasing cumulative incidence of ART initiation after care enrollment by database closure for 2015 versus 2008 care enrollees (70% versus 55%) is probably explained by increasingly inclusive ART eligibility guidelines for adults and children (see Table 1 ), which is encouraging for program managers. Care enrollment outcomes varied by arrondissement of residence even more widely than linkage-to-care outcomes, with incidence of ART initiation after care enrollment by database closure ranging from 2% to 80%. Fact-finding assessments and interventions in the seven arrondissements where £ 50% of care enrollees had started ART by database closure might be an efficient use of limited resources. 43 Median CD4 count at ART enrollment among adults (234/mL) was higher than that reported from a recent meta-analysis of ART programs in SSA (152/mL). 46 Early adoption of universal treatment of pregnant women since 2012 might be one reason for the relatively high CD4 at ART initiation. 22 Evaluation of trends over time and stratification by male, female, and pregnant female could inform which populations Haiti is reaching early with ART, and which populations are harder to reach with early ART. 22 LTFU after ART initiation accounted for most (73%) of attrition among ART enrollees during 2008-2011. While a certain percentage of patients LTFU from ART may have re-engaged with care at a different facility, between 20% and 60% of patients LTFU, are likely to have died by the time of database closure, usually shortly after missing their last scheduled appointment. 52 Therefore, the LTFU percentage for enrollees during 2008-2015 (30%) is an overestimate and the mortality incidence (10%), an underestimate. 53 Recent analyses show that risk of death increases 20-fold for patients who default from ART. 54 As such, LTFU should be regarded as an important factor on the causal pathway to patient mortality and should be prioritized for intervention. 54 In this analysis, age, year of enrollment, and arrondissement of residence were associated with cumulative retention by database closure. Lower ART retention among children might be related to several challenges associated with treating children with ART. For example, children are more likely to have faster disease progression, adherence challenges, suboptimal ART dosing because of failure to increase antiretroviral medication dosages as the patient grows, 55 higher rates of LTFU (especially among adolescents), 49 and higher background mortality rates (especially among young children < 5 years old) compared with adults receiving ART. 56 Recent adoption of Treat All guidelines for children might reduce overall attrition rates. 19 In addition, additional training in providing pediatric ART might be warranted to improve outcomes. 55 Improvements in cumulative retention by database closure for 2015 versus 2008 ART enrollees (85% versus 49%) is at least partly related to the fact that more recent ART enrollees have had less time to experience death and LTFU outcomes; evaluation of trends in 6-and 12-month ART retention is warranted to explore these trends, but is beyond the scope of this initial analysis. 22 Variations in cumulative ART retention by database closure by arrondissement of residence from 30% to 88% suggest there may be local factors affecting attrition (LTFU or death) rates. 42 There are many causes for LTFU, including difficulties affording transport to the clinic, 57 work and childcare responsibilities, 57 overcrowded clinics, 58, 59 and long wait times due to increased patient-to-provider ratios, with shortages of pharmacists or pharmacy assistants being a common cause for long wait times. 22, 58 Therefore, LTFU prevention interventions may need to be tailored to the arrondissement in question to address main drivers of LTFU by arrondissement. 54 The most common cause of death among PLHIV, including ART enrollees, in LMIC is TB, 60 accounting for about 40% of deaths. In about half of all TB-related deaths, TB remains undiagnosed and untreated antemortem. 60 Early accurate diagnosis and treatment of active TB 59, 60 or exclusion of active TB to allow prescription of isoniazid preventive therapy are needed to reduce TB-related mortality. 61, 62 A key factor influencing both rates of enrollment and outcomes at all stages of the cascade was arrondissement of residence. This finding has two important implications. Firstly, with 75% to 90% of HIV program funding coming from international donors 63, 64 and plateaued international funding since 2009, Haiti's HIV care and treatment program operates in an increasingly resource-constrained environment. Given these constraints, PEPFAR is encouraging HIV programs to focus resources on subnational units with the highest burden of HIV to maximize impact. 64, 65 In the case of Haiti, it is estimated that about a quarter of all PLHIV reside in Port au Prince and about 84% reside in 20 of 42 arrondissements. Consequently, the MOH and partners are prioritizing resources to the highest burden arrondissements to maximize impact. 64, 65 Secondly, the variations in outcomes by arrondissement of residence highlight important opportunities to focus quality improvement (QI) initiatives; arrondissements with the highest absolute burden of patients seeking testing and treatment services, the highest cumulative incidence of attrition (death or LTFU) from the HIV care continuum, and the highest absolute number of patients lost through attrition should be prioritized for QI activities. 42, 43, 66 This article has several strengths and limitations. Strengths include the large sample size, generalizability of findings for the national program, duration of observation (30 years), and ability to describe the continuum of HIV care from diagnosis onward. An important limitation is that cumulative incidence estimates of the various outcomes by the time of database closure are presented; presenting time-specific incidence percentages (e.g., 3-, 6-, or 12-month outcome incidence percentages), or using incidence rates (e.g., rates per 100 person years) are needed to best facilitate comparisons (e.g., comparison between cohorts enrolled in different calendar years, or comparisons between Haiti outcomes and other national outcomes), and these analyses are planned for separate articles. In addition, caution comparing outcomes by arrondissement of residence is warranted because there might be variations between arrondissement in the time periods covered because of variations in the date that HIV testing, care, or treatment services started in each arrondissement and variations in the timing of site-level database closures by arrondissement. Other limitations include missing covariate data, as is common when using routine programmatic data systems, and missing final vital status for enrolled patients who became LTFU. Because a large proportion of LTFU patients are likely to have died by database closure, 52 the LTFU percentages are likely over-estimates and mortality percentages under-estimates. 53 Ideally a tracing study should be implemented to improve mortality estimates. 67 Existing model-based approaches for improving ART mortality estimates will be appropriate when 12-month ART mortality estimates are presented in future analyses. 22, 68 Although there have been significant investments in improving data quality throughout SALVH, 9 primary data validation comparing paper records at participating sites with corresponding electronic records has been limited because of human and fiscal resource constraints. In addition, this is a descriptive analysis, with no attempt to identify covariate effect size using crude and adjusted regression analyses, which will be presented separately.
CONCLUSION
Encouraging findings from this initial descriptive analysis of SALVH data include the sustained acceleration in HIV service provision postearthquake, the clear impact of GFATM and PEPFAR on HIV service uptake rates, the relatively high median CD4 counts at both pre-ART care and ART enrollment, and the relatively high cumulative incidence of ART initiation after care enrollment compared with similar LMIC in SSA. The analysis also highlights key challenges and additional needed analyses. Key challenges include the relatively low linkage-tocare success compared with similar LMIC in SSA, poorer care and ART outcomes among children compared with adults, and significant variations in outcomes throughout the HIV care continuum by arrondissement of residence. Further research to explore trends in patient characteristics and outcomes over time, reasons for variations in outcomes by arrondissement, and patient-and site-level predictors of outcomes, is needed.
